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(57) Abstract 

PROBLEM TO BE SOLVED: To surely perform the 
degradation suppression treatment of an air-fuel ratio 
sensor so as to be returned surely to a normal state by 
a method wherein the degradation suppression treatment 
is executed while the air-fuel ratio sensor of an engine 
is being controlled on the basis of the detection value 
of the air-fuel ratio sensor just before the treatment 

SOLUTION: In an air-fuel ratio sensor S which is 
provided with an oxygen detection cell 27 and with a 
pump cell 25 in such a way that a diffusion chamber 29 
used to introduce an engine exhaust gas is interposed 
between them, a negative voltage and a positive voltage 
are applied alternately to the oxygen detection ceD 27 
in order to suppress the degradation of the sensor. The 
degradation suppression treatment in which the negative 
voltage and the positive voltage are applied alternately 
to the oxygen detection cell 27 is executed while the 
air-fuel ratio sensor of an engine is being controlled 
on the basis of the detection value of the air-fuel 
ratio sensor S* just before the degradation suppression 
treatment In addition, the activation of the oxygen 
detec ti on cell 27 is judged in a prescribed time 
immediately after the finish of the degradation 
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suppression treatment. Thereby, the degradation 
suppression treatment can be executed stably and surely, 
and the sensor can be returned surely and quickly to a 
normal state after the degradation suppression treatment 
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(54) METHOD AND APPARATUS FOR DEGRADATION SUPPRESSION AND CONTROL OF AIR-FUEL RATIO 
SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely perform the degradation suppression 
treatment of an air-fuel ratio sensor so as to be returned surely to a 
normal state by a method wherein the degradation suppression treatment 
is executed while the air-fuel ratio sensor of an engine is being controlled 
on the basis of the detection value of the air-fuel ratio sensor just before 
the treatment. 

SOLUTION: In an air-fuel ratio sensor S which is provided with an oxygen 
detection cell 27 and with a pump cell 25 in such a way that a diffusion 
chamber 29 used to introduce an engine exhaust gas is interposed between 
them, a negative voltage and a positive voltage are applied alternately to 
the oxygen detection cell 27 in order to suppress the degradation of the 
sensor. The degradation suppression treatment in which the negative 
voltage and the positive voltage are applied alternately to the oxygen 
detection cell 27 is executed while the air-fuel ratio sensor of an engine is 
being controlled on the basis of the detection value of the air-fuel ratio 
sensor S' just before the degradation suppression treatment. In addition, 
the activation of the oxygen detection cell 27 is judged in a prescribed time 
immediately after the finish of the degradation suppression treatment. 
Thereby, the degradation suppression treatment can be executed stably 
and surely, and the sensor can be returned surely and quickly to a normal state 
treatment. 




after the degradation suppression 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to said oxygen detector cell at the deterioration 
inhibitory-control method of the air-fuel ratio sensor which was made to carry out alternation impression of negative 
voltage and the positive voltage that deterioration of the air-fuel ratio sensor which has the oxygen detector cell and 
pump eel which made the diffusion room which introduces engine exhaust gas intervene mutually should be controlled. 
[0002] 

[Description of the Prior Art] Such a deterioration inhibitory-control method of an air-fuel ratio sensor is already learned 

byJP,6-265522,Aetc. 

[0003] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional thing, in order to perform the 
deterioration control processing, it is required to be at the fuel cut time to an engine before and after the completion of 
activation of the operating range which does not perform Air Fuel Ratio Control of a mounted engine, i.e., an air-fuel 
ratio sensor, the time of a fuel cut is desirable practical, and deterioration control processing is performed over sufficient 
time amount beforehand set up at the time of the fuel cut. 

[0004] However, with the engine carried in actual vehicles, the fuel cut frequency and fuel cut duration time are not 
trustworthy, and are greatly influenced by operating conditions. That is, since it may not perform if deterioration control 
processing cannot be performed irregularly practical and deterioration control processing may be performed, and 
deterioration control processing may be canceled on the way with fuel cut discharge, when deterioration depressor effect 
cannot be stabilized and obtained but deterioration control processing is canceled on the way, an air- fuel ratio sensor 
may not return to an all seems well. 

[0005] This invention aims at offering the deterioration inhibitory-control method of the air- fuel ratio sensor which 
enabled the positive return to the all seems well after deterioration control processing while it is made in view of this 
situation and enables positive deterioration control processing of an air-fuel ratio sensor. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, invention according to claim 1 That 
deterioration of an air-fuel ratio sensor which has an oxygen detector cell and a pump eel which made a diffusion room 
which introduces engine exhaust gas intervene mutually should be controlled In a deterioration inhibitory-control 
method of an air-fuel ratio sensor which was made to carry out alternation impression of negative voltage and the 
positive voltage at said oxygen detector cell Deterioration control processing by alternation impression of negative 
voltage to an oxygen detector cell, and positive voltage Activation during the engine Air Fuel Ratio Control activation 
based on a detection value of an air-fuel ratio sensor in front of the deterioration control processing is enabled, and it is 
characterized by performing activation decision of an oxygen detector cell in predetermined time immediately after 
ending said deterioration control processing. 

[0007] Moreover, in addition to a configuration of invention of the claim 1 above-mentioned publication, invention 
according to claim 2 is characterized by making energization current of the positive direction to an oxygen detector cell 
increase temporarily while it makes a diffusion room the Lean condition immediately after a fuel cut halt when 
performing deterioration control processing at the time of a fuel cut to an engine. 

[0008] Invention according to claim 3 is characterized by judging abnormalities based on a comparison with criteria 
resistance beforehand remembered to be the measurement resistance while it measures resistance of an oxygen detector 
cell at the time of the reverse voltage impression at the time of deterioration control processing activation in addition to 
a configuration of invention of the claim 1 above-mentioned publication. 
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[0009] In addition to a configuration of invention of the claim 1 above-mentioned publication, synchronizing with 
deterioration control processing, invention according to claim 4 short-circuits ends of a pump eel, and is characterized 
by fixing output voltage of an oxygen detector cell to a value at the time of SUTOIKI. 

[0010] The 1st means for switching which invention according to claim 5 is deterioration inhibitory-control equipment 
of an air-fuel ratio sensor for performing deterioration control processing according to claim 4, and furthermore 
switches negative voltage to an oxygen detector cell, and positive voltage impression at the time of deterioration control, 
The 2nd means for switching switched to the condition of short-circuiting ends of a pump eel, and the 3rd means for 
switching which switches output voltage of an oxygen detector cell to a value at the time of SUTOIKI, It is 
characterized by having a driving means which carries out change over actuation of the 1st thru/or the 3rd means for 
switching based on data which memorized rewriting beforehand as possible. 
[0011] 

[Embodiment of the Invention] Hereafter, it explains based on the example of this invention which showed the gestalt of 
operation of this invention to the accompanying drawing. 

[0012] Drawing 1 thru/or drawing 9 are what shows the 1st example of this invention. Drawing 1 The side elevation of a 
mounted engine, The fragmentary sectional view in which drawing 2 shows the anchoring condition to the exhaust 
manifold of an air-fuel ratio sensor, Drawing in which drawin g 3 shows the outline configuration of an air-fuel ratio 
sensing element, drawing in which drawing 4 shows the relation between pump current and an air-fuel ratio, The block 
diagram of the portion corresponding to the air- fuel ratio sensor of an electronic control unit in drawing 5 , the flow 
chart with which drawin g 6 shows deterioration inhibitory-control procedure, Drawing in which d rawing 7 shows the 
timing chart at the time of deterioration control, and drawin g 8 shows the modification of the timing chart at the time of 
deterioration control, and drawing 9 are drawings shown as compared with the case where the conventional 
deterioration control processing is performed, when not performing deterioration control processing for deterioration 
depressor effect. 

[0013] In drawing 1 , actuation of the fuel injection valve FV for supplying a fuel to each cylinder in the mounted 
engine E is first controlled by the electronic control unit (ECU) 15. Moreover, the oxygen density in the exhaust gas 
which circulates exhaust manifold M of the mounted engine E is detected by the air-foel ratio sensor S, and the 
detection value of this air-foel ratio sensor S is inputted into an electronic control unit 15. When it ** and an electronic 
control unit 15 controls actuation of a fuel injection valve FV based on the detection value of the air-fuel ratio sensor S, 
while performing Air Fuel Ratio Control of Engine E, deterioration control processing of the air- fuel ratio sensor S is 
performed. 

[0014] The subject metallic ornaments 17 by which the air-fuel ratio sensor S is screwed on exhaust manifold M in 
drawing 2 , The protector 16 which are formed successively by the subject metallic ornaments 17 and arranged in 
exhaust manifold M while being formed in the shape of [ of the double pipe structure which closed the head ] a closed- 
end cylinder, It has the outer case 18 which are formed successively by the subject metallic ornaments 17 and prolonged 
in the method of outside, and the insulating porcelain tube 19 arranged in this outer case 18 at the same axle, and air- 
fuel ratio sensing element S f which made the point face in a protector 16 is held through talc 20 in said insulating 
porcelain tube 19. And two or more free passage hole 21 ~ which changed the location is mutually prepared in the 
outside wall among protectors 16, and the exhaust gas which circulates the inside of exhaust manifold M is introduced 
from said each free passage hole 21 - in the protector 16 which the point of said air-fuel ratio sensing element S' faces. 
[0015] In drawin g 3 , the laminating of the heater board 23 with which heater 23a was laid underground, a spacer 24, the 
pump eel 25, a spacer 26, the oxygen detector cell 27, and the shield 28 is carried out to order, air-fuel ratio sensing 
element S' changes, and the pump eel 25 and the oxygen detector cell 27 are held by the energization to heater 23a at the 
temperature of 800 degrees C. Moreover, spacers 24 and 26 are formed of an insulating material, respectively. 
[0016] Electrodes 25b and 25c are formed in both sides of element 25a which consists of the solid electrolyte material 
of oxygen ionic conduction nature, and the pump eel 25 changes, and Electrodes 27b and 27c are formed and it grows 
into both sides of element 27a to which the oxygen detector cell 27 consists of the solid electrolyte material of oxygen 
ionic conduction nature. Diffusion hole 301 which the diffusion room 29 which electrode 25c of the pump eel 25 and 
electrode 27b of the oxygen detector cell 27 were made to face, respectively is formed [ hole ] between the pump eel 25 
and the oxygen detector cell 27, and makes a spacer 26 open the diffusion room 29 for free passage outside ~ is 
prepared. Moreover, between the oxygen detector cell 27 and a shield 28, the criteria room 31 which electrode 27c of 
the oxygen detector cell 27 was made to face is formed. 

[0017] If it is in detection of the air-fuel ratio by such air-fuel ratio sensor S, the oxygen tension in the criteria room 31 
is made to hold uniformly by passing fixed current Ic to the oxygen detector cell 27, and pouring in oxygen in the 
criteria room 3 1 from the diffusion room 29. When it does so, when R and absolute temperature are set to T and the 
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oxygen tension of PI and the diffusion room 29 is set [ a Faraday constant ] to P2 for the oxygen tension of F and the 
criteria room 31, the electromotive voltage based on the following Nernst's equation generates a gas constant among the 
ends of the oxygen detector cell 27, and they are electromotive force = {(R-T) /4F} and In (P1/P2). 
For example, if lean gas, i.e., the high exhaust gas of oxygen tension, enters in the diffusion room 29, the voltage 
between ends of the oxygen detector cell 27 will become small, and, in the case of rich gas, it will become large at 
reverse. Then, the oxygen tension in the diffusion room 29 which changes with the inflows of exhaust gas so that the 
ends voltage of constant value 27, i.e., an oxygen detector cell, may serve as constant value When pump current Ipo is 
supplied to the pump eel 25 and the oxygen transport (oxygen pumping) in the inside of the pump eel 25 is produced, 
between the pump current Ipo and an air-fuel ratio Relation as shown by drawin g 4 will be realized, and it becomes 
possible to detect an air-fuel ratio by detecting pump current Ipo. Under the present circumstances, said fixed voltage 
between the ends of the oxygen detector cell 27 is set up, and when an air-fuel ratio is rich, pump current Ipo is negative 
and an air-fuel ratio is Lean, pump current Ipo serves as positive, so that it may be set to lpo=0, when an air-fuel ratio is 
SUTOIKI. 

[0018] In drawing 5 , an electronic control unit 15 is equipped with the sensor actuation circuit 33, the deterioration 
control circuit 34, a pulse generator 35, the control mode setting-out circuit 36, and the element resistance measurement 
circuit 37 in the portion relevant to air- fuel ratio sensing element S f (a heater is omitted by a diagram). 
[0019] The sensor actuation circuit 33 is equipped with the 1st and 2nd operational amplifiers 38 and 39, and the node 
42 of the partial pressure resistance 40 and 41 is connected to the inversed input terminal of the 1st operational amplifier 
38 through resistance 43, and a reference terminal 46 is connected to the non-inversed input terminal of the 1st 
operational amplifier 38 through resistance 44 and 45. It ** and is the fixed reference voltage Vseref by partial pressure 
operation of the partial pressure resistance 40 and 41 in said node 42. It is impressed and is fixed current Ic from a 
reference terminal 46. It is supplied. 

[0020] The node of resistance 44 and 45 is connected to the end of the oxygen detector cell 27, and the other end of this 
oxygen detector cell 27 and the end of the pump eel 25 are grounded through resistance 47. It **, and between the 
oxygen detector cell 27 and resistance 47, it connects with the inversed input terminal of the 1st operational amplifier 38 
through resistance 48 and 49 while connecting with the output terminal of the 1st operational amplifier 38 through 
resistance 48. 

[0021] The node 52 of the partial pressure resistance 50 and 51 is connected to the non-inversed input terminal of the 
2nd operational amplifier 39, and the inversed input terminal of the 2nd operational amplifier 39 is connected to the 
other end of the oxygen detector cell 27, and the end of the pump eel 25. Furthermore, the output terminal of the 2nd 
operational amplifier 39 is connected to the other end of the pump eel 25. It ** and the fixed reference voltage Vcntref 
is impressed to said node 52 according to a partial pressure operation of the partial pressure resistance 50 and 51 . 
[0022] Fixed reference voltage Vseref with which the voltage Vse concerning the ends of the oxygen detector cell 27 is 
impressed to a node 42 in such a sensor actuation circuit 33 Pump current Ipo will be controlled to become equal and it 
is reference voltage Vseref. It is set up so that it may be set to lpp=0 at the time of SUTOIKI. Moreover, for considering 
being carried in vehicles, making pump current Ipo into negative current, sensor actuation center voltage is touch-down 
level to Vent by feeding back to the reference voltage Vcntref of a node 52 so that the 2nd operational amplifier 39 can 
perform current impression of positive/negative relatively although it is difficult. Bias is carried out. 
[0023] The deterioration control circuit 34 is equipped with the 3rd and 4th operational amplifiers 53 and 54, and the 1st 
thru/or the 4th switching circuit 55, 56, 57, and 58. While the node 52 when reference voltage Vcntref is impressed is 
connected through resistance 59, the output terminal of the 3rd operational amplifier 53 is connected to the non-inversed 
input terminal of the 3rd operational amplifier 53 through resistance 60 and 61 . Moreover, the inversed input terminal of 
the 3rd operational amplifier 53 is connected to the output terminal of this 3rd operational amplifier 53 through 
resistance 66 while the node 64 of the partial pressure resistance 62 and 63 is connected through resistance 65. It ** and 
fixed reference voltage (Vcnt-VL) is impressed to said node 64 according to a partial pressure operation of the partial 
pressure resistance 62 and 63. 

[0024] The non-inversed input terminal of the 4th operational amplifier 54 is connected at said node 64, and the 
inversed input terminal of the 4th operational amplifier 54 is connected to the output terminal of this 4th operational 
amplifier 54 through resistance 67. 

[0025] Individual contact 55a with which the 1st switching circuit 55 is connected at the node of resistance 60 and 61, 
Although it is in the condition of having made contact common 55c flowing through individual contact 55b as drawing 
5 shows when switch alternatively individual contact 55b which stands in a row in resistance 67, contact common 55c is 
not made to flow through it and the pulse from a pulse generator 35 is not inputted According to the pulse from a pulse 
generator 35 being inputted, it switches to the condition of having made contact common 55c flowing through 
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individual contact 55a. 

[0026] The 1st condition of this 1st switching circuit 55 making contact common 55c flowing through individual 
55a at the time of deterioration control, and impressing the voltage of the positive direction to the oxygen detector cell 
27, It is what switches the 2nd condition of making contact common 55c flowing through individual contact 55b, and 
impressing the voltage i>f usual and hard flow, i.e., the negative direction, to the oxygen detector cell 27. In the 1st 
condition The fixed current Ise (for example, 0.7- 1.2mA) by which constant current control was carried out with the 3rd 
operational amplifier 53 will be supplied to contact common 55c. Here, when the resistance of resistance 60 is set to R, 
said fixed current Ise is set to Ise={Vcntref-(Vcnt-VL)}/R. Thus, the fixed current Ise by which constant current control 
was carried out is supplied for preventing that element 27a of the oxygen detector cell 27 is destroyed. That is, if the 
positive direction voltage impression to the oxygen detector cell 27 will pour oxygen into the criteria room 3 1 and does 
not restrict current, too much quantity of oxygen will be supplied to the criteria room 31, and it will produce element 
destruction. Moreover, when the 1st switching circuit 55 is in the 2nd condition, the voltage of (Vent- VL) is impressed 
to common terminal 55c from the 4th operational amplifier 54 which functions as a buffer, the time of **(ing) and this 
voltage (Vcnt-VL) being impressed to the end of the oxygen detector cell 27 - the voltage of the other end of the 
oxygen detector cell 27 - fixed voltage Vent it is — only voltage VL will be impressed to the oxygen detector cell 27 in 
the negative direction from things. The voltage VL of this hard flow can be adjusted to arbitration, and is set as the 
degree (for example, 1-1.4V) from which the oxygen detector cell 27 does not produce black NINGU. 
[0027] The 2nd switching circuit 56 constitutes the 1st means for switching said by the claim with the 1st switching 
circuit 55 of the above, and is switchable in the flow and cutoff between contact common 55c of the 1st switching 
circuit 55, and the oxygen detector cell 27. The 2nd switching circuit 56 flows according to **(ing) and the high-level 
deterioration control start signal from the control mode setting-out circuit 36 being inputted, and, thereby, the negative 
direction to the oxygen detector cell 27 and alternation impression of the positive direction voltage are performed. 
[0028] The 3rd switching circuit 57 is the 2nd means for switching said by the claim, and is switchable in the flow and 
cutoff between the ends of the pump eel 25. This 3rd switching circuit 57 is the voltage Vent by the side of the other end 
of this oxygen detector cell 27, even if it flows according to the high-level deterioration control start signal from the 
control mode setting-out circuit 36 being inputted and changes the voltage Vse by the side of the end of the oxygen 
detector cell 27 by that cause. It becomes the buffer output of the 2nd operational amplifier 39, and is maintained 
uniformly. 

[0029] The 4th switching circuit 58 is the 3rd means for switching said by the claim, and is switchable in the flow and 
cutoff between the non-inversed input terminal of the 1st operational amplifier 38, and the node 42 of the partial 
pressure resistance 40 and 41. It flows through this 4th switching circuit 58 according to the high-level deterioration 
control start signal from the control mode setting-out circuit 36 being inputted. By that cause The voltage Vse by the 
side of the end of the oxygen detector cell 27 is Vseref. It is fixed. It is lost that current flows in the pump eel 25 with 
fluctuation of Vse, and generating of useless current, such as passing pump current Ipo, can be abolished in the pump 
eel 25 during the deterioration control which does not need to detect an air-fuel ratio. 

[0030] A pulse generator 35 and the control mode setting-out circuit 36 constitute the driving means said by the claim, 
and carry out change over actuation of the 1st thru/or the 4th switching circuit 55-58 for rewriting based on the data 
beforehand memorized as possible. 

[0031] Resistance 68 and the voltage detector 69 are connected to juxtaposition, and the element resistance 
measurement circuit 37 changes, and is interposed between the 2nd switching circuit 56 and the end of the oxygen 
detector cell 27. According to this element resistance measurement circuit 37, the current which flows to the oxygen 
detector cell 27 based on the resistance of resistance 68 and the voltage detected with the voltage detector 69 can be 
detected by **(ing), and the element resistance of the oxygen detector cell 27 can be measured based on the known 
voltage and the detection current in that case. 

[0032] Deterioration inhibitory control of the air- fuel ratio sensor S is performed in the procedure shown by drawing 6 , 
and is set to step SI 01 of drawin g 6 . While performing usual Air Fuel Ratio Control using the detection value of the 
air-fuel ratio sensor S When performing deterioration control processing is checked at step SI 02, the detection value of 
the air-fuel ratio sensor S just before performing deterioration control processing at step SI 03 is memorized, and Air 
Fuel Ratio Control based on the memorized air-fuel ratio is started at step SI 04. 

[0033] At the following step S105, each switching circuits 55-58 of the deterioration control circuit 34 carry out change 
actuation, voltage impression of hard flow (the negative direction) is first performed to the oxygen detector cell 27 in 
step SI 06, and voltage impression of a direction (the positive direction) is usually performed by subsequent step SI 07. 
That is, in steps SI 06 and SI 07, it will change, as drawing 7 shows the applied voltage to the force current and the 
oxygen detector cell 27 to the oxygen detector cell 27 according to the control signal outputted from the pulse outputted 
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from a pulse generator 35, and the control mode setting-out circuit 36, and deterioration control processing by 
alternation impression of the negative voltage to the oxygen detector cell 27 and positive voltage will be performed. In 
order to carry out normal actuation of the oxygen detector cell 27 for a short time, the usual direction voltage impression 
to the oxygen detector cell 27 in this case is also for making oxygen transport perform so that oxygen criteria pole 
formation may be performed for a short time, while being for heightening deterioration depressor effect. 
[0034] As for such deterioration control processing, it is desirable to carry out in a **** short time for several m 
seconds, and by doing so, even if sudden fluctuation of an air-fuel ratio arises while performing deterioration control 
processing, the response of it is enough attained. 

[0035] By the way, as it can be set as arbitration, for example, drawin g 8 shows, you may make it the pulse output 
timing from a pulse generator 35 and the output timing of the control signal outputted from the control mode setting-out 
circuit 36 change the count of impression and the deterioration control processing time of alternation voltage, and they 
should just set the optimal count and time amount as the pulse generator 35 and the control mode setting-out circuit 36 
beforehand. When it **, the conditions which perform deterioration control processing are not set up beforehand in a 
pulse generator 35 and the control mode setting-out circuit 36, either and the air-fuel ratio sensor S is not fully activated, 
at the time of low temperature, it is also possible for it to be made not to perform deterioration control processing, either 
at the time of an elevated temperature, and it is also possible to set up the deterioration control processing time 
comparatively long by operating range other than usual Air Fuel Ratio Control like [ at the time of a fuel cut ]. 
[0036] Again, in drawing 6 , at step SI 08 after deterioration control processing, the count of the return delay time for 
several m seconds is started, and activity decision of the oxygen detector cell 27 is performed in the meantime. 
Although it progresses to step SI 10 when this activity judgment is made by comparing the normal resistance which had 
memorized the resistance of the oxygen detector cell 27 beforehand and an active state is judged to be good at step 
SI 09, when it is judged that it is inactive, it returns to step SI 07, voltage impression of a direction is usually performed, 
and activation is promoted. 

[0037] At step SI 10, each switching circuits 55-58 of the deterioration control circuit 34 will carry out change actuation, 
it will be made for Air Fuel Ratio Control by the storage air-fuel ratio started at step SI 04 to be completed, and Air Fuel 
Ratio Control usual at subsequent step Sill will be started. 

[0038] Next, the deterioration control processing which was made to carry out alternation impression of negative 
voltage and the positive voltage at the oxygen detector cell 27 when the operation of this 1st example was explained By 
having been made to perform during the Air Fuel Ratio Control activation of Engine E based on the detection value of 
the air- fuel ratio sensor S in front of the deterioration control processing As drawin g 9 shows, even if it compares with 
the conventional thing which it not only may reduce the amount of deterioration remarkably, but was made to perform 
deterioration control processing compared with the case where deterioration control processing is not performed, at the 
time of a fuel cut, deterioration depressor effect can be heightened. That is, in the conventional thing it was made to 
perform deterioration control processing, fuel cut frequency and fuel cut duration time are greatly influenced by the 
operating conditions of Engine E at the time of a fuel cut, and it is uncertain, and since deterioration control processing 
may be irregular, or deterioration control processing may not be performed and deterioration control processing may be 
canceled on the way with fuel cut discharge, deterioration depressor effect cannot be stabilized and obtained. Since 
deterioration control processing can be carried out certainly and stably by memorizing the detection value of the air- fuel 
ratio sensor S in front of deterioration control processing, and having been made to perform deterioration control 
processing during the Air Fuel Ratio Control activation of Engine E based on the storage air-fuel ratio to it, the 
outstanding deterioration depressor effect can be acquired. 

[0039] Moreover, the ends of the pump eel 25 are short-circuited at the time of deterioration control processing, and it is 
the voltage Vent by the side of the other end of the oxygen detector cell 27. Since he is trying to maintain uniformly The 
effect of the resistance value change of the pump eel 25 is eliminated, and it is said voltage Vent. While activation of the 
positive deterioration control processing which could lose fluctuation, consequently was stabilized is attained The 
overvoltage to the oxygen detector cell 27 and overcurrent impression can be avoided, and black NINGU generating of 
the oxygen detector cell 27 can be prevented. On the other hand, said voltage Vent It is [ as opposed to / when 
deterioration control processing is performed without maintaining uniformly / change of the voltage Vse by the side of 
the end of the oxygen detector cell 27 ] Vent. Although pump current Ipo arises for fixed feedback It is based on a upper 
limit being in the voltage Vpo for supply of pump current Ipo, when the resistance of the pump eel 25 becomes large. 
Voltage Vent Cannot perform sufficient current supply source to fix, but feedback stops working, and it is voltage Vent. 
It changes. Consequently, voltage impression of the stable positive direction and the feedback direction becomes 
difficult, and black NINGU by the overvoltage to the oxygen detector cell 27 and overcurrent impression will occur. 
[0040] Furthermore, it is the value Vseref at the time of SUTOIKI about the output voltage Vse of the oxygen detector 
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cell 27 at the time of deterioration control processing. Since it fixes, required feedback current can be prevented from 
flowing to the fluctuation of Vse by the positive/negative voltage impression at the time of deterioration control 
processing, and generating of useless current can be abolished. That is, when pump current Ipo flows, it is necessary to 
take into consideration about about 1.4-time current as the consumed electric current, and about 30% of low current 
consumerization becomes possible by not passing pump current Ipo [ the case of only deterioration control current ]. 
[0041] And deterioration control processing, short circuit processing of the pump eel 25 at the time of the deterioration 
control processing, And it is the value Vseref at the time of SUTOIKI about the output voltage Vse of the oxygen 
detector cell 27. The processing to fix Since the addition of the pulse generator 35 which makes the 1st thru/or the 4th 
switching circuit 55-58, and those switching circuits 55-58 operate, and the control mode setting-out circuit 36 was 
made to realize It becomes possible to carry out independently usual Air Fuel Ratio Control and deterioration inhibitory 
control mutually only by the addition of an easy circuit, sharing a part of circuit. 

[0042] Drawing showing change of deterioration control voltage when the flow chart and drawing 1 1 drawing 10 thru/or 
drawing 12 indicate the 2nd example of this invention to be, and drawin g 10 indicates deterioration inhibitory-control 
procedure to be interrupt a fuel cut, and drawing 12 are drawings showing deterioration depressor effect as contrasted 
with the conventional technology. 

[0043] Also in this 2nd example, although deterioration control processing which was made to carry out alternation 
impression of negative voltage and the positive voltage is performed to the oxygen detector cell 27 during the Air Fuel 
Ratio Control activation of Engine E based on the detection value of the air- fuel ratio sensor S in front of that 
deterioration control processing, since it has the feature in the deterioration control processing at the time of a fuel cut, 
only the deterioration control processing at the time of a fuel cut is described below. 

[0044] First, in drawing 10 , in step S201, while performing usual Air Fuel Ratio Control using the detection value of 
the air-fuel ratio sensor S When performing deterioration control processing where a fuel cut is performed at step S202 
is checked at step S203 At step S204, each switching circuits 55-58 of the deterioration control circuit 34 carry out 
change actuation, and voltage impression of hard flow (the negative direction) is first performed to the oxygen detector 
cell 27 in step S205. 

[0045] When it is checked that the fuel cut is not canceled at subsequent step S206, voltage impression of hard flow is 
continued at step S207, and voltage impression of a direction (the positive direction) is usually performed at subsequent 
step S208. That is, in steps S205-S208, deterioration control processing by alternation impression of the negative 
voltage to the oxygen detector cell 27 and positive voltage will be performed. At step S209 after deterioration control 
processing, the count of the return delay time for several m seconds is started. Although it progresses to step S21 1 when 
activity decision of the oxygen detector cell 27 is performed in the meantime and an active state is further judged to be 
good at step S210 When it is judged that it is inactive, it returns to step S208 and voltage impression of a direction is 
usually performed, at step S21 1, each switching circuits 55-58 of the deterioration control circuit 34 carry out change 
actuation, and Air Fuel Ratio Control usual at step S212 is started. 

[0046] by the way, when judged with the fuel cut having been canceled in step S206 It progresses to step S213 from 
step S206. At this step S213 When it is judged whether the ambient atmosphere in the diffusion room 29 is in the rich 
condition and it is in the Lean condition, progress to step S208, but when it is in a rich condition After performing 
energization to the pump eel 25 at step S214 and making the ambient atmosphere in the diffusion room 29 into the Lean 
condition by oxygen transport, it progresses to step S213. 

[0047] That is, when a fuel cut is canceled in the middle of the reverse voltage impression at the time of deterioration 
control processing, as drawing 1 1 shows, reverse voltage impression is stopped and it is usually switched to direction 
voltage impression, but in order to speed up the oxygen **** lump by the criteria pole of the oxygen detector cell 27, 
after making the ambient atmosphere of the diffusion room 29 into the Lean condition, the voltage of a direction is 
usually impressed. Under the present circumstances, at the time of the usual direction voltage impression switched from 
the reverse voltage impression condition, you may usually increase temporarily the energization current to the oxygen 
detector cell 27 to a direction (the positive direction) to a high current (for example, 0.5-5mA). 
[0048] Since according to this 2nd example energization to a direction (the positive direction) is usually carried out 
while performing deterioration control processing at the time of a fuel cut, and usually switching to direction voltage 
impression by making the ambient atmosphere of the diffusion room 29 into the Lean condition, when a fuel cut is 
canceled in the state of reverse voltage impression, criteria pole formation of the oxygen detector cell 27 can be ensured. 
Moreover, by increasing the positive direction energization current to a high current temporarily, the rapid oxygen 
transport by the oxygen detector cell 27 can be urged, and criteria pole formation of the oxygen detector cell 27 can also 
be sped up further. By the thing of this invention, it can return to an all seems well promptly to having taken time 
amount comparatively, by the time the air-fuel ratio sensor S returned to the all seems well with the conventional 
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technology by this, as drawing 12 showed. 

[0049] Drawing 13 is a flow chart which shows the deterioration control procedure of the 3rd example of this invention. 
[0050] Although it is the procedure as deterioration control processing of the 1st example shown by drawing 6 in which 
steps S301-S306 and steps S308-S312 are the same, it is step S307 between step S306 which performs reverse voltage 
impression at the time of deterioration control, and step S3 08 which usually performs direction voltage impression, and 
it is judged whether element resistance measurement is carried out. namely, when judging whether element resistance is 
measured in order to judge the abnormalities of the oxygen detector cell 27 while performing deterioration control 
processing and measuring it After a current value is measured by the element resistance measurement circuit 37 at step 
S3 13 and the resistance of the oxygen detector cell 27 is computed at step S3 14, at step S3 15 The abnormality judging 
by the comparison with the resistance beforehand remembered to be calculation resistance is performed, and warning is 
emitted at step S3 16 at the time of abnormalities. 

[0051] According to this 3rd example, it is possible at the time of deterioration control processing activation to perform 
the abnormality judging of the oxygen detector cell 27, and, thereby, deterioration depressor effect can be checked at it. 
[0052] By the way, in each above-mentioned example, although the deterioration control by the deterioration control 
processing technique has been described, in addition to such control technique, the structure of making the poisoning 
rate of the exhaust gas component to the oxygen detector cell 27 decreasing, then deterioration depressor effect will 
improve more. In order to ** and to make a poisoning rate decrease, while enlarging diffusion hole area of the side 
which touches exhaust gas, the cross sectional area of a diffusion hole is made so small that it becomes the interior, and 
for structure which maintains whenever [ diffusion limitation ] at the same level as usual, then such [ that it is good 
and ] an object For example, as (a) of drawing 14 , (b), (c), (d), and (e) show, respectively, it is the diffusion hole 302, 
303, 304, 305, and 306. A configuration is defined. 

[0053] Such a diffusion hole 302-306 If used, a poisoning rate can be made to be able to decrease, as drawing 15 shows, 
and deterioration depressor effect can be improved more. 

[0054] As mentioned above, although the example of this invention was explained in full detail, this invention can 
perform various design changes, without deviating from this invention which is not limited to the above-mentioned 
example and indicated by the claim. 
[0055] 

[Effect of the Invention] According to invention according to claim 1, the deterioration control processing by alternation 
impression of the negative voltage to an oxygen detector cell, and positive voltage as mentioned above Since activation 
decision of an oxygen detector cell is performed in the predetermined time immediately after enabling activation during 
the engine Air Fuel Ratio Control activation based on the detection value of the air-fuel ratio sensor in front of the 
deterioration control processing, and ending said deterioration control processing While being able to perform 
deterioration control processing stably and certainly and being able to improve deterioration depressor effect, the return 
to the all seems well of an air-fuel ratio sensor can be performed certainly and promptly after deterioration control 
processing. 

[0056] Moreover, since invention according to claim 2 makes the energization current of the positive direction to an 
oxygen detector cell increase temporarily immediately after a fuel cut halt when performing deterioration control 
processing at the time of the fuel cut to an engine in addition to the configuration of invention of the claim 1 above- 
mentioned publication while making a diffusion room the Lean condition, it can return certainly and promptly to usual 
Air Fuel Ratio Control during deterioration processing activation at the time of a fuel cut halt. 

[0057] Since abnormalities are judged based on the comparison by the criteria resistance beforehand remembered to be 
the measurement resistance while measuring the resistance of the oxygen detector cell at the time of the reverse voltage 
impression at the time of deterioration control processing activation in addition to the configuration of invention of the 
claim 1 above-mentioned publication, it can carry out carrying out the abnormality judging of an air- fuel ratio sensor at 
the time of deterioration control processing activation as it is possible, and invention according to claim 3 can check 
deterioration depressor effect. 

[0058] It can attain prevention and low current consumerization for generating of black NINGU by the overvoltage and 
the overcurrent while it enables positive deterioration control processing, since in addition to the configuration of 
invention of the claim 1 above-mentioned publication invention according to claim 4 short-circuits the ends of a pump 
eel and fixes the output voltage of an oxygen detector cell to the value at the time of SUTOIKI synchronizing with 
deterioration control processing. 

[0059] The 1st means for switching which invention according to claim 5 is deterioration inhibitory-control equipment 
of the air-fuel ratio sensor for performing deterioration control processing according to claim 4, and furthermore 
switches the negative voltage to an oxygen detector cell, and positive voltage impression at the time of deterioration 
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control, The 2nd means for switching switched to the condition of short-circuiting the ends of a pump eel, and the 3rd 
means for switching which switches the output voltage of an oxygen detector cell to the value at the time of SUTOIKI, 
What is necessary is just to add each means for switching and a driving means to the conventional deterioration control 
circuit in acquiring an operation of above-mentioned claim 4, and an effect, since it has the driving means which carries 
out change over actuation of the 1st thru/or the 3rd means for switching based on the data which memorized rewriting 
beforehand as possible. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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